(" retinitis albuminurica ") indicate a bad prognosis in patients suffering from hypertension, but the slighter changes have only attracted attention during recent years.
Wagener and Keith (1939) proposed a classification of hypertension into four groups according to the changes in the retina. This classification has many supporters amongst both ophthalmologists and physicians, although their first two groups were based on only 36 patients, whereas Groups 3 and 4 contained 180 patients. Their material appears, in fact, to have been very selected; it consisted almost entirely of patients with the most severe degrees of hypertension, many having nephrosclerosis or malignant hypertension.
Undoubtedly, as the authors themselves stressed, this material gives a false impression of the frequency of the different degrees of retinal changes in hypertension. Bechgaard has shown that malignant hypertension probably does not make up more than 1 per cent. of all cases with this condition. Wagener and Keith's work on the ophthalmoscopic appearances in patients with hypertension aroused considerable interest, and it was expected that pathological changes in the retina would be present in a large number of the patients.
However, retinal changes can only be found with similar frequency in hospitals and clinics where a large number of true malignant cases of hypertension are investigated. It is therefore interesting to determine the frequency with which retinal changes appear in more representative series of cases with hypertension.
It would have been particularly interesting, if our cases had also been investigated ophthalmoscopically, when the hypertension was first diagnosed, but only patients with hypertension of long duration have been studied here. Therefore malignant cases and cases of short duration are automatically excluded. In this respect the material differs entirely from that of Wagener and all patients who attended the clinic for investigation; patients examined in their homes did not have the supplementary ophthalmic examination. About 97 per cent. of all surviving patients were re-examined; 293 (133 men and 160 women) had died during the observation period.
The different patients were all examined by the same ophthalmologist. The investigation comprised estimation of visual acuity and refraction, examination of the refracting system, and an ophthalmoscopic examination durirng mydriasis to allow the vessels to be foll-owed to the periphery. The condition of the fundi (arterial diameter, course of the arteries, arterial reflex, arterio-venous crossings, appearance and localization of haemorrhages, presence and appearance of exudates, and condition of the fovea) was described systematically to secure that the examination was as uniform and comprehensive as possible. The ophthalmologist was not informed of the patient's blood pressure before the examination.
In 45 patients other ophthalmological conditions prevented an exact description of the fundi. These were: nystagmus (2), corneal opacity (3), glaucoma (3), high myopia (4), cataract (26), severe astigmatism (2), atrophy of the optic nerve (2), and diabetic retinopathy (1). Group 4, papilloedema in addition to haemorrhages and exudates, contains only one case. This fact corresponds with our general view that in an average cross-section of hypertensive patients cases of malignant hypertension are extremely rare, since it most often appears as a relatively acute disease in middle age. Ophthalmological Investigation.-In addition to papilloedema the condition of the vessels and the presence of exudates and haemorrhages are the facts of special interest in the investigation of the fundi in hypertension. The condition of the arteries may be ascertained from their diameter, the arterio-venous crossings, the course of the arteries, and the arterial reflex. The scheme needed for assesging the arterial diameter is shown in Table I . Diameter of the Arteries.-The estimation of the size of the arteries depends on a general judgment (relation to the size of the veins), but it must be pointed out that all the examinations were performed by the same ophthalmologist. No measurements were recorded, as it is impossible to obtain a correct figure, and they are therefore of no value, as they cannot be compared with the standard diameters. The findings are shown in Fig. 5 The relation between the general condition of health and abnormal arterial diameter has also been recorded, and it appears that in Grades A, B, and C, the number of patients with normal arterial diameters is twice those with abnormal diameters. Only in Grade D was there a slight predominance of abnormal diameters.
Arterio Venous Crossings'. - (Table II Pathological Changes.-Very few haemorrhages and exudates were found; Group 3 contained only thirty cases, though patients with only one haemorrhage or patch of exudate were included in this group. This figure is small compared with that of Wagener and Keith. Group 4 contained one ease with blurred disks; papilloedema was not seen. In the whole material there was only one patient in Wagqner and Keith's Group 4.
Visual Acuity.- (Table VII) 91 per cent. of all cases had a visual acuity of 6/12 or over. Visual acuity of 6/18 or below was due to central chorioretinitis; it was present in ten men and 24 women. \Vogelius and Bechgaard are publishing in this issue the results of the examination of the fundi in 124 elderly persons with normal blood pressures, x\-lich thes made in order to gain an impression of which facts might be of use for the differentiation between purely hypertensive, and purely arterio-sclerotic changes in the retina. Apart from haemorrhages, exudates, papilloedema, and spasms, which were not found in this control material, the same types of changes were found as in the patients with hypertension. There was only one difference, that vascular changes were found in patients with hypertension at an earlier age.
Further, it might be stressed that in hypertension the characteristic abnormality of the arteries is usually their narrow diameter, while in arterio-sclerosis it is their irregularity. It seems that the effect of the hypertension on the retinal vessels, at any rate as far as the slighter changes are concerned, is primarily an acceleration of the arterio-sclerosis which often develops without hypertension at a later age (between 55 and 60 years). Consequently, the presence of such changes, especially spasms and narrow arteries, below 55 years suggests hypertension; on the other hand the absence of retinal changes does not exclude even an advanced stage of hypertension.
The fact that there is a positive correlation between the blood pressure, both systolic and diastolic, and the appearance of vascular changes in the retina, cannot be ignored, but a slight correlation with the age can also be demonstrated. Both the degree and frequency of the vascular changes increase with the age of the patient in both the control material and the patients with hypertension, but this increase is more rapid in the control material. This fact is difficult to explain.
Wagener and Keith's system of four groups has contributed
.most valuably to the description of the different degrees and forms of retinal changes and has provided a clear nomenclature. It has also been helpful in the medical assessment of the condition of the patients with hypertension. It cannot, however, be recommended as the main medical classification and sole prognostic guide in hypeitension, as has been the tendency in recent years.
The changes in the retina are only a sign, like many others in hypertension, and, excepting the relatively rare exudates and papilloedema, they are much less significant for prognosis than, for example, the condition of the myocardium. As mentioned in the introduction only Wagener and Keith's Groups 3 and 4 are based on a sufficient number of patients to justify a prognostic conclusion, so that this classification appears to have little prognostic value in the less severe groups. In most cases of hypertension the condition of the retina alone is useless as a prognostic indicator. As has been stressed by Rogers and Palmer (1947) , Peet and Isberg (1946) , and Hammarstrom and Bechgaard (1950) , the changes in the heart, kidneys, and brain, and the age and sex of the patient, which appear to have been ignored in previous works, must also be taken into consideration. Summary (1) 485 hypertensive persons were examined medically and ophthalmologically 4 to 11 years after the hypertension had first been detected. ( 2) The retinal vessels were normal in 160.
(3) The most severe retinal changes were scarcely seen. Only one case with' blurring of the disk edge and thirty cases with haemorrhages and exudates were found.
